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1.	Background	
	
Ultrasound	is	an	imaging	technique	that	allows	for	real-
time	 non-invasive	 scanning	 with	 no	 ionising	 radiation.	
Ultrasound	works	 in	a	 similar	way	a	dolphin	“sees”	our	
world	 (Fig.	 1).	 Ultrasound	 is	 an	 appealing	 teaching	
adjunct	for	learning	anatomy	and	practising	clinical	skills	
(i.e.	venous	catheterisation	on	imaging	phantoms).1	
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3.	Imaging	Phantom	
	
The	 phantoms	 were	 designed	 using	 inexpensive	
household	 items	 including	 gelatine	 and	 cooked	 penne	
pasta.	 The	 concentration	 of	 the	 gelatine	 solution	 was	
two	 times	 greater	 than	 that	 recommended	 by	 the	
manufacturers	 to	 allow	 for	 longevity	 and	 a	 realistic	
appearance	 of	 adipose	 tissue.	 A	 PC-based	 ultrasound	
system	was	 used	 to	 scan	 the	 phantoms	 (Fig.	 2),	 which	
simulated	 the	 echogenicity	 of	 neck	 vessels	 with	 and	
without	 atherosclerotic	 plaques	 (Fig.	 3,	 4)	 allowing	 for	
comparison	with	a	human	reference	scan	(Fig.	5).	
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2.	Methods	
	
v The	 perceived	 educational	 usefulness	 of	 hands-on	
ultrasound	and	custom-made	imaging	phantoms	was	
assessed	using	a	0-5	Likert	scale.		
v Undergraduate	 honours	 science	 students,	 from	 a	
clinically	 applied	 anatomy	 course,	 were	 invited	 to	
complete	 an	 anonymous	 questionnaire	 in	 January	
2019	at	the	University	of	Glasgow,	UK.		
v The	 teaching	 session	 focused	 on	 cerebrovascular	
disease	 and	 the	 students	 actively	 scanned	 the	
phantoms	in	the	context	of	carotid	disease.		
v Data	 were	 analysed	 in	 SPSS	 version	 24	 using	 non-
parametric	tests.		
5.	Take-Home	Messages	
	
q These	 data	 highlight	 the	 educational	 usefulness	 of	
hands-on	ultrasound	and	the	potential	applications	of	
custom-made	imaging	phantoms.	
q Although	 phantoms	 show	 “perfect”	 anatomy,	 they	
can	be	used	to	practise	invasive	clinical	procedures.	
q Phantoms	 can	 be	 developed	 in-house	 using	 readily	
available	 household	 items	 with	 a	 total	 cost	 of	 less	
than	£1	for	each	unit.		
q These	phantom	are	re-usable	with	a	shelf	life	of	up	to	
three	month,	if	kept	clean	and	refrigerated.	
4.	Results	
	
Twenty-eight	 out	 of	 forty-seven	 students	 returned	 the	
questionn ires	 (60%	 response	 rate).	 Based	 on	 their	
experience,	100%	of	respondents	would	recommend	the	
use	of	ultrasound	for	anatomy	learning.		
The	 mean	 score	 for	 the	 perceived	 educational	
usefulness	of	the	ultrasound	and	phantoms	as	teaching	
adjuncts	 in	 learning	 the	 content	 was	 4.96	 (SD:	 0.189;	
min-max	 range:	 4-5)	 and	 4.82	 (SD:	 0.390;	 min-max	
range:	 4-5)	 respectively.	 The	 mean	 score	 for	 the	
interaction	with	the	ultrasound	aiding	understanding	of	
the	 content	was	 4.79	 (SD:	 0.499;	min-max	 range:	 3-5).	
There	was	a	statistically	significant	correlation	between	
the	perceived	ultrasound	usefulness	and	the	interaction	
aiding	understanding	(Spearman’s	r=0.394;	p=0.038).	
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